Purpose: This study examined the effect of the type, level and amount of physical activity in falls and fall-related injuries. Method: Participants were 506 community-dwelling adults aged 450 years (390 women: 67.7 AE 6.8 years and 116 men: 69.6 AE 6.6 years). Falls, fall-related injuries (slight and severe), and physical activity (type, level and energy expenditure) were evaluated by questionnaires. Confounders included co-morbidities, fear of falling, environmental hazards and physical fitness. Results: After adjustment for confounders, logistic analysis revealed that the likelihood of falling decreased by 2% for each 100 metabolic expenditure (MET-min/week) of total physical activity and increased by 5% for each 100 MET-min/week of vigorous-intensity physical activity; total physical activity 41125 MET-min/week and vigorous physical activity 5500 MET-min/week were identified as cut-off values discriminating non-fallers from fallers. Compared to the low physical activity level, increased physical activity levels diminished the likelihood of the occurrence of severe fall-related injuries by 76% (moderate) and 58% (high; p50.05) in fallers. Conclusions: Being active, especially sufficiently active, reduces fall-related injuries by decreasing falls and by safeguarding against severe injuries when falls occur. At least 1125 MET-min/week of total physical activity including 4500 MET-min/week of vigorous intensity seems to prevent falls and, therefore, fall-related injuries.
Introduction
A fall is an unexpected event in which a person suddenly and involuntary comes to rest on the ground, floor or lower level [1] that usually occurs when the demands of a given task exceed the person's ability. The demands of a task are determined by its difficulty and by environmental conditions [2] [3] [4] . The ability to perform daily tasks without falling declines with age due to diminishing physical, sensorial and mental functions; moreover, a weak health status also intensifies this process [5, 6] . These facts, combined with increasing life expectancy [7] , have led to an increase in the incidence of falls and their consequences in older populations [8] . However, falls may also be a problem before the age of 60 [9] , despite the fact that the risk profile for the occurrence of falls may differ between middleaged and elderly people [10] . The main immediate consequence of a fall is injury, which may sometimes be fatal. Another possible shortterm consequence is an increased fear of falling that often leads to a loss of functional independence while performing daily tasks [11, 12] .
Physical activity is a key factor for the maintenance of healthrelated quality of life, including functional competence [13] . However, the performance of any physical task, including daily tasks, is inevitably associated with a certain risk of falling and injury. For this reason, many community-dwelling older people and some carers might believe that inactivity is the best way to eliminate or reduce that risk [14] .
Effective physical activity/exercise reduces the rate of falling in older people by 17% [15] . However, not only a low level, but also a high level of physical activity has been associated with an increased fall risk [16, 17] , with regard to the exposure to hazards involved [1, 14] . Besides this, it is known that the risk of falling varies according to the type of activities [18] , as does the risk of fall-related injury [19] . It is not clear, however, what amount or intensity of physical activity/exercise is needed to reduce the occurrence of falls and related injuries or how physical activity interacts with other risk factors for falls. The successful completion of daily tasks (without falling) is dependent on intrinsic factors such as age, health, physical fitness and fear of falling, and also on extrinsic factors such as the demands of each task and environmental hazards [4, 20, 21] . Thus the main purpose of this study was to analyse the role of physical activity in falls and related injuries in community-dwelling adults aged over 50 years, adjusting for these intrinsic and extrinsic risk factors.
Method

Subjects
Participants were 506 community-residing adults aged over 50 years (390 women: 67.7 AE 6.8 years and 116 men: 69.6 AE 6.6 years), of which 31% had fallen at least once in the previous 12 months, and 78% were attending a supervised exercise program at least twice per week. Exercise programs consist of single or combined activities such as hydrogymnastics, aerobics and step, swimming, yoga, tai chi, weight training, cycling, dancing, tennis and golf. Participants were recruited by invitation and via leaflets and posters distributed in community settings (health centres, recreational, sporting, and cultural organisations, senior universities, etc.) and included 153 middle-aged persons (565 years) and 353 aged persons (!65 years). All subjects lived independently and did not suffer from recent illnesses or disabilities resulting in a temporary loss of physical function. Inclusion in the study required the absence of cognitive impairment according to the criteria established by the Folstein Mini-Mental State Examination [22] . A single interviewer filled out evaluation questionnaires and verified the inclusion criteria. Forty-one volunteers did not meet these criteria and were excluded, including two subjects who had experienced hip fractures due to a fall in the previous months, due to their physical function being affected. All subjects were volunteers, and provided informed consent. The university's temporarily ethics committee approved this study.
Measures and data collection
Physical activity
Physical activity was assessed using the short form of the International Physical Activity Questionnaire (IPAQ) [23] . This covers metabolic expenditure (MET-min/week) in three types of physical activity: walking (3.3 MET), moderate (4.0 MET), and vigorous-intensity activity (8.0 MET). Metabolic expenditure was calculated by determining the time (min/d) and frequency (d/ week) spent on each type of physical activity. For example, walking MET-min/week was calculated as: 3.3Â walking min Â walking d. Total physical activity was the sum of all metabolic expenditure. Individuals were also categorised as ''low,'' ''moderate'' or ''high active'' level according to the IPAQ criteria [23] . In order to ensure a representative measure of habitual physical activity, the interviewer asked every participant to relate their activity during a typical week.
Falls and fall-related injuries
The number of falls in the previous 12 months, the circumstances surrounding each fall and its consequences were assessed using a questionnaire administered by an interviewer.
In order to enhance statistical power (by increasing the number of analysed subjects), a faller was defined as a subject who had fallen at least once in the previous 12 months and not only as a subject presenting recurrent falls [24] . The number of falls was categorised as absence of fall, one fall, two falls, three falls and four or more falls. Injury severity was classified as slight (no injury, slight scratches and oedema) and severe (serious abrasion, strained muscles, torn muscles, sprains, dislocations and fractures). For the statistical analysis of injuries, it was decided to consider each person's most severe fall (the fall that resulted in the most severe injury).
Potential confounders
Physical fitness. Lower and upper body strength and flexibility, agility, aerobic endurance and body mass index were evaluated by using the Fullerton functional fitness test battery [25] , namely 30 s chair stand (repetitions or reps in 30 s); arm curl (reps in 30 s); chair sit-and-reach (cm); back scratch (cm); 8 ft up-and-go (s); 6 min walk (m). Mean fitness (SD) was estimated as the average of the standardised scores (Z-score) achieved in each test of the battery (excluding body mass index) [26] . Standing height (cm) was measured with a stadiometer (Secca 770, Hamburg, Germany), body weight was determined using an electronic scale (Secca Bella 840, Hamburg, Germany) and body mass index (kg/m 2 ) was calculated. Balance was evaluated using the Fullerton advanced balance (FAB) scale [27] . This includes the following tests: stand with feet together, eyes closed; reach forward to object; turn full circle; step up and over; tandem walk; stand on one leg; stand on foam, eyes closed; two-footed jump; walk with head turns and reactive postural control. The final score was calculated as the sum of points obtained in each of the 10 tests, from 0 (worst) to 4 (best), with a total range of 0-40 points.
Additionally, grip strength (bars) was measured using a pressure infusion hand dynamometer (Dynatest Riester) in a standing position, with the elbow extended, being considered the best result of two trials performed by the dominant hand; waist circumference (cm) was measured at the level of the navel using a tape measure, and fat body mass (%) was evaluated by means of bio-impedance [28] Fear of falling. Fear of falling was assessed using the modified version of the Falls Efficacy scale (FES) [29, 30] . All participants reported how concerned they felt about falling while performing each of the 10 daily activities listed in FES. Each item was rated on a points scale from 0 (not concerned) to 3 (very concerned). The total score was the sum of the points obtained in each of the tests for a range from 0 to 30.
Environmental hazards, co-morbidities and education
The quantification of environmental hazards, diseases, physical impairments and educational level were assessed using the questionnaire administered by the interviewer. All chronic diseases reported by participants were listed (totalling 24). Physical impairments included involuntary loss of urine, frequent dizziness, foot problems (e.g. sores, corns, skewed toes, amputation of toes or foot, insufficient muscle function), poor vision (not recognising someone's face at a distance of 4 m with glasses or contact lenses), hearing problems (not able to follow a conversation in a group of four people with a hearing aid) and balance problems (occasional loss of balance) [30] . The presence or absence of each disease and physical impairment was checked for each participant. The number of chronic diseases and physical impairments defined co-morbidities.
Environmental hazards included: indoor hazards (bad lighting, slippery floors, loose rugs, telephone cables, other objects, ladders, stairways with steep steps, without walls and/or handrails, kitchens with difficult access to utensils and movable tables, bathrooms without tub handrails, shower and toilet and non-skid mat in tub or shower, bed too high or too low), outdoor hazards (bad lighting, uneven pavements, streets, paths, repair works, obstacles, slippery floors), the presence of animals and footwear. For each participant the presence or absence of each listed environmental hazard was checked and the total number of hazards counted (minimum: 0, maximum: 34) [31] .
Statistical analysis
Participants' characteristics (age, co-morbidities, fear of falling, hazard environments, physical activity/inactivity, and physical fitness) were compared between groups (fallers versus non-fallers; and fallers with severe injuries versus fallers without severe injuries) by using independent t-tests, after the verification of data distribution assumptions. Comparisons of the prevalence of physical activity level and gender between these groups were made using Chi-Square Pearson's test or Fisher's test.
Binary logistic regressions [32] were used to identify predictor variables of falls and related severe injuries. In order to include all significant variables in the multivariate analysis, the most parsimonious model was determined. The Wald statistic was used to test the significance of each variable and Likelihood Ratio was calculated in order to compare each new model with the previous one. The assumption of linearity in continuous variables was checked using the logit function and the overall fit was evaluated using the Hosmer-Lemeshow goodness-of-fit test. Whenever correlations between variables were above 0.8, only the most explanatory variable was retained in the model. Outliers and influential points were identified. Receiver operating characteristic (ROC) analysis was used to examine the discriminative ability of the models used to predict falls and injuries. A cut-off point for falls probability was established by maximising both sensitivity and specificity [33] . This cut-off point was then used to identify the amount of physical activity (cut-off values) that discriminates fallers from non-fallers by solving the equation resulting from binary logistic regression. Internal validation of the model was performed by re-sampling or cross-validation procedure [34] . For cross-validation, participants were divided into 10 equal groups by sampling randomly without replacement.
In order to identify possible cut-off values that might affect results from statistical analysis, age, the number of falls and injury severity were classified and categorised into different forms. The significance of each new variable was studied in the regression models and the best classification/categorisation was selected.
Physical activity values were presented as 100 MET-min/week in order to interpret the data from regression analysis.
Complementary analysis was performed using the Pearson or Spearman correlation tests and Poison regression. Statistical analyses were performed with SPSS version 17.0, considering statistical significance to be p 0.05.
Results
One hundred and fifty-eight participants (31.2%) had fallen in the previous 12 months, giving a total of 298 falls. No differences were found between middle-age and aged participants concerning the amount of physical activity, but the proportion of indoor falls was higher than outdoor falls in middle-aged people (indoor: 51.9% versus outdoor: 48.1%) while the proportion of outdoor falls was higher in aged people (indoor: 40.2% versus outdoor: 59.8%), p ¼ 0.047. Sixty-three of the falls had no consequences. The other falls resulted in 25 fractures, 10 dislocations, 14 sprains, three torn muscles, five strains, 15 serious abrasions, 93 oedemas and 128 slight scratches. Of the 158 fallers, 108 were classified as having suffered slight injury and 50 as having suffered severe injury, taking into account each participant's most severe fallrelated injury.
Fallers had poorer values than non-faller participants for almost all variables (Tables 1 and 2 ). The exceptions were for some physical activity (moderate, vigorous and total), body composition (body lean mass index, body mass index, waist circumference), and flexibility (lower body) variables. Fallers showed more co-morbidities (33% more diseases and physical impairments) poorer body composition (2.7% more body fat), and physical fitness (8.3% lower balance), and reported living in environments with 16% more hazards (p50.001) than non-fallers. By contrast, few differences were observed between no/slight injury fallers and severe injury fallers. Faller participants with severe injury reported 26.9% more fear of falling, 14.3% more hazards in indoor and outdoor environments, and being 8.5% stronger in the upper body than faller participants without severe injury. Additionally, those who fell more than three times suffered severe injury 46.9% more frequently than those who fell three or fewer times (p 0.05).
Falls occurrence
Multivariate analysis showed that the main significant fall predictors were co-morbidities, fear of falling, environmental hazards, body lean mass index, body fat mass, balance, vigorous physical activity, and total physical activity ( Table 3 ). The Hosmer-Lemeshow goodness-of-fit test was not significant (p ¼ 0.709). The likelihood of falling increases by 12-13% for each additional unit in co-morbidities (one disease or physical impairment), in fear of falling (one point) or in environmental hazards (one hazard). The likelihood of falling increases by 4-5% for each additional unit in body fat mass (1%), or vigorous intensity physical activity (100 MET-min/week). Inversely, the likelihood of falling decreases 9% for each additional k/gm 2 of body lean mass index; 5% for each additional point in balance and 2% for each additional 100 MET-min/week in total physical activity. The multivariate model revealed an area under the curve (AUC) of 0.746 (CI 95%: 0.701-0.792) with an optimal cut-off point of 0.27469 ($27.5%) for the probability of falling, which corresponds to a sensitivity of 74.1% and a specificity of 64.4% (Table 3 ). The equation resulting from binary logistic regression was: where (x) is the probability of falling, exp is exponential; C is co-morbidities (number of chronic diseases and physical impairments); FES is fear of falling score (point); HE is the number of environmental hazards; BLMI is body lean mass index (kg/m 2 ); BFM is body fat mass (%); MB is balance (multidimensional) score (point); VPA is vigorous-intensity physical activity performed during the week (100 MET-min/week) and TPA is total physical activity performed during the week (100 METmin/week).
As described in statistical analysis, the equation was solved separately for each of the significant physical activity variables (total and vigorous physical activity), using the identified cut-off point for falls probability. To this end, the 50th percentile value was specified for all variables in the equation except for total physical activity (in the first calculation) and vigorous physical activity (in the second calculation). The 50th percentile corresponded to three diseases or physical impairments in co-morbidities; one point in fear of falling; five environmental hazards; 16.9 kg/m 2 in body lean mass index; 40.3% in body fat mass; 34 points in balance; 0 MET-min/week in vigorous physical activity; 2514 MET-min/week in total physical activity. Figure 1 shows the probability of falling as a function of physical activity (point estimation). An increase in the probability of falling was observed with the increase in vigorous physical activity, and a decrease in the probability of falling with the increase in total physical activity. Regarding the cut-off point (0.27469), fallers were identified as those who performed more than 501 MET-min/ week of vigorous physical activity and less than 1125 MET-min/ week of total physical activity (Figure 1 ).
Fall-related injuries occurrence
Multivariate regression analysis showed that the significant predictors for fall-related severe injuries in fallers (n: 158) were fitness, falling more than three times, and physical activity level ( Table 3 ). The Hosmer and Lemeshow goodness-of-fit test was not significant (p ¼ 0.662) and the AUC was 0.696 (CI 95%: 0.605-0.787). The likelihood of the occurrence of severe fallrelated injuries increased 96.8% for each additional standard deviation of mean fitness. For those who fell more than three times, the likelihood of severe injury was almost 7.5 times higher. Finally, multivariate regression analysis showed that the likelihood of the occurrence of severe fall-related injuries for those classified as moderate physical activity level decreases 76.2% relative to those classified as low physical activity level, and 57.5% for those classified as high physical activity level relative to those classified as low level (Figure 2 ).
Discussion
The main purpose of this study was to analyse the role of physical activity (type, level and amount) in falls and related injuries, after adjustment for physical fitness, fear of falling, and environmental hazards. Contrary to some beliefs [14, 16] , the results showed that the total amount of physical activity did not promote the occurrence of falls and injuries. Increasing 500 (5 Â 100) METmin/week in total physical activity (i.e. $90 min on moderate physical activity þ40 min on walking) was shown to lead directly to a decrease in the likelihood of falling by 8.6%. As total physical activity contributes to improve body composition and balance [13] , this it would lead indirectly to a further decrease in the risk of falling: 4.4% less by increasing 0.5 kg/m 2 in body lean mass index, 11.4% less by decreasing 3% in body fat mass ($2.1 kg in men and $2.4 kg in women), and 13.4% less by increasing three points in balance. That is, it would lead indirectly to a decrease in the likelihood of falling by an additional 30%. However, the probability of falling increased with vigorous physical activity. Thus, according IPAQ criteria, total physical activity of at least 1125 MET-min/week with no more than 501 MET-min/week (i.e. Role of physical activity in falls and injuries 5   529  530  531  532  533  534  535  536  537  538  539  540  541  542  543  544  545  546  547  548  549  550  551  552  553  554  555  556  557  558  559  560  561  562  563  564  565  566  567  568  569  570  571  572  573  574  575  576  577  578  579  580  581  582  583  584  585  586  587  588  589  590  591  592  593  594 less than $1 h/week) of vigorous physical activity significantly reduced falls. This total physical activity amount is more than double the lowest value recommended for older people for general health benefits (i.e. 150 min/week Â 3 MET: 450 MET-min/week) of moderate intensity [13, 23, 35] . Furthermore, physical activity also seems to influence fall-related injuries. Being active, particularly at a moderate level, was shown to significantly decrease the occurrence of severe fall-related injuries in fallers.
Total physical activity reduces fall probability because it improves the individual's capacity to perform tasks [14] , even in more frail people, with lower levels of health (high co-morbidities), body composition and balance and with a high fear of falling score. In this study, independently of the other predictors, an increase of 100 MET-min/week in total physical activity, measured by IPAQ, led to a 2% decrease in the risk of one or more falls. Peeters et al. [36] reported a 4% decrease in the risk of recurrent falling for each 100 MET-min/week in total physical activity measured by using the LASA Physical Activity Questionnaire. Vigorous physical activity reduced the risk of falls by increasing total activity, but only up to the threshold defined above (501 MET-min/week). Above this threshold, vigorous physical activity only increased the risk of falls (5% for each 100 MET-min/week); this is most likely because at a higher physical activity levels (e.g. farming), tasks are more demanding [4] and the propensity for falls is greater. This may help to explain why either inactivity or excessive physical activity promoted an increase of reported falls in other studies, [16, 17] particularly when heavy physical tasks were involved, like sports [18] .
Being active was shown to chiefly decrease the risk of severe fall-related injuries, possibly because falls occurred less often (i.e. the chance of injury is reduced), and/or resistance to fall impact may be higher [37] . In this study, a positive association was observed between the number of falls and the occurrence of fallrelated injuries. In particular, it was found that falling more than three times a year exponentially increased the risk of severe injury. Old people that were high active were less prone to fallrelated injury than those who were most inactive. However, the moderately active participants had the lowest risk. Most of the studies on fall-related injuries focus on fractures and point to bone mineral density as a major risk factor, recommending regular exercise as a preventive measure [38] . Only a few researchers have begun to focus on other fall-related injuries and physical activity. A study conducted by Gill et al. [19] found a positive association between injurious falls and lower subsequent household physical activity besides a negative association between injurious falls and higher recreational physical activity.
In general, good fitness appears to reduce the severity of fallrelated injuries [39] , probably because fit subjects react during the fall, thereby reducing the impact. On the other hand, for fallers, a higher level of fitness may contribute to more severe fall-related injuries since it has been observed that high-fitness participants were more confident and put themselves in situations that are more risky. A negative association was observed between the average score of fitness and fear of falling (r:À339, p50.001, n ¼ 506) and a positive association between the average score of fitness and the number of falls when performing high-difficulty tasks (r: 0.179; p ¼ 0.033, n ¼ 158). This may explain why in the present study a high level of fitness, especially high upper body strength, although decreasing the probability of the occurrence of falls, appeared to be a risk factor for severe injury in fallers.
The main intrinsic fall risk factors affecting an individual's ability to perform physical tasks successfully (without falling) were fear of falling (OR: 13.1%), co-morbidities (OR: 11.9%), body fat (OR: 3.7%) and lean mass (OR 8.6%), and balance (OR: 5.0%). Fear of falling has been considered a risk factor for falling and consequent injuries [30, 40] . However, in this study, it was observed that people with greater fear of falling avoided daily tasks involving greater risk, like going up and down stairs or getting objects out of cupboards and wardrobes. Moreover, they also performed less total physical activity (r: À0.144, p50.001, n ¼ 506), had reduced physical fitness (r: À0.181 to À0.380, p50.001, n ¼ 506) and had more diseases and physical impairments (r: 0.434, p50.001, n ¼ 506), besides falling more and suffering more severe injuries, as also noted by others [11, 12] . These results suggest that fear of falling works mostly as a selfperceived risk of falling due to frailty and previous experience of falling and injury (a protective mechanism) and less as a real risk factor for falling and consequent injury.
As the number of hazardous conditions increases, the possibility of falling usually increases [30, 31] . Data from multivariate regression analysis revealed, nevertheless, that fall probability is reduced when older people are healthier and fitter and they do not fall as often as younger less healthier and unfit persons, even when living in environments that are more hazardous. It appears that it is reduced co-morbidities and good physical fitness that sustains the ability to perform more demanding tasks without falling. In fact, extrinsic risk factors (environment) appear to contribute to falls, particularly in the presence of intrinsic risk factors (co-morbidities, decreased balance and poor body composition), independently of age. This is in accordance with the recommendation of Nitz and Choy [9] for prevention interventions in middle-age as well as in old age.
Results regarding physical activity were adjusted for the selected main risk factors for falls and consequent injuries. However, an increment in the amount of physical activity can promote improvements in physical fitness [13] . In practice, besides a direct effect (isolated) of physical activity on the probability of falling and injury, there may be an indirect effect (additional) on the occurrence of these events associated with the changes induced by physical activity on the other predictors [13] . This additional benefit depends on the amount of change induced by physical activity on each predictor. For example, the number of co-morbidities varied between 0 and 12 (a difference of 12 units), and for an increment of 1 unit, the OR was 1.119; but the percentage of body fat mass varied from 10.2% to 55.7% (a difference of 45.5 units) and for an increment of 1 unit, the OR was 1.037. Thus, despite a low OR magnitude, fat mass may have a higher impact on falls than co-morbidities, depending on the amount of variation (one unit in co-morbidities corresponds to 8.3% of co-morbidities variation, while 1 unit in body fat mass corresponds to 2.2% of body fat mass variation).
The participants in this study were physically and socially active, maintaining average levels of capacities and independence [5] . Even the eldest participants reported, in the interview, looking after themselves, housekeeping, going out for shopping, performing exercise and performing other advanced daily activities. This might explain some inconsistency with results from other studies in which aged and frail people showed a higher risk for indoor falls than outdoor falls [41] . In the present study, there was a higher proportion of outdoor falls compared to indoor falls in aged persons and a low proportion of outdoor falls compared to indoor falls in middle-aged persons. In contrast to the findings of other researchers [1, 42] , no differences were observed between younger (middle-aged) and older (aged) people regarding the amount of physical activity reported (nevertheless there was a negative correlation between the amount of total physical activity and age (r: À0.118, p ¼ 0.008). If frail persons stay at home, there will be the chance of indoors falls. If these persons go outside, the chance of outdoor falls will be greater, most likely because outdoor hazards and task demands are higher than indoor hazards and task demands and thus exposure risk will be higher [14] .
Limitations of this study include the sample size regarding those who fell and suffered injuries (and therefore the statistical power of the model for predicting the severity of fall-related injuries), and the relatively small number of men compared with women since some authors point to gender as a moderator of falls and consequent injuries [1, 43] . The use of the number of chronic diseases and physical impairments for analysing health status influence may be questionable because a disease such as epilepsy obviously predisposes individuals to falls more than asthma. However, the significance of each disease and physical impairment in the regression analysis was tested and ''co-morbidities'' was the variable that best explained the occurrence of falls. This methodology has already been used in similar studies [9] . Additionally, the use of a retrospective recall was considered acceptable for assessing falls and injuries occurring during the last 12 months, given that a normal cognitive function was required for all participants and the circumstances surrounding each fall and its consequences were described in detail. Still, it is possible that there was an underestimation of the number of falls that occurred in this period. Unlike other works that focused exclusively on recurrent fallers [30] , the present study includes one-time fallers, also showing a similar capacity for discriminating fallers (AUC: 0.746, CI 95%: 0.701-0.792). Furthermore, the predicted probabilities that were generated by the cross-validation procedure had a similar AUC (0.723, 95% CI: 0.675-0.771) and the results were similar when a Poison regression was performed using the number of falls as the dependent variable. A major limitation of this investigation was the evaluation of physical activity by means of questionnaire because the use of this method tends to lead to an overestimation in amounts of physical activity [44] . Moreover, the relationship between current physical activity and the retrospective reports of falls and injuries was explored cross-sectionally. However, the inherent error associated with this design has been minimised because participants reported maintaining their physical activity over the past year, as well as their health status, weight and environmental hazards. Furthermore, subjects that suffer from recent illnesses or disabilities resulting in a temporary loss of physical function were excluded from the study. These aspects and the fact that reported co-morbidities, particularly chronic diseases such as diabetes, or physical impairments such as poor vision are very unlikely to result from falls, suggest a causal relationship between the predictors of falls and fall-related injuries (including physical activity) and the occurrence of these events. However, the relationship between variables may be interpreted bi-directionally in a cross-sectional study.
Conclusion
Increasing total physical activity does not promote falls whereas vigorous physical activity exceeding 500 MET-min/week seems to increase the occurrence of falls. Being sufficiently active reduces fall-related injuries by reducing falls and by safeguarding against severe injury when falls occur. Reduced co-morbidities and a good level of physical fitness, principally balance, improve the ability to perform physical tasks without falling, even in environments that are more hazardous. Nevertheless, for fallers, a good level of physical fitness may not safeguard against severe fall-related injuries. Thus, for independent adults aged over 50 years, at least 1125 MET-min/week of total physical activity with equal or lower than 500 MET-min/week of vigorous physical activity appears to reduce falls and, therefore, fall-related injuries. 795  796  797  798  799  800  801  802  803  804  805  806  807  808  809  810  811  812  813  814  815  816  817  818  819  820  821  822  823  824  825  826  827  828  829  830  831  832  833  834  835  836  837  838  839  840  841  842  843  844  845  846  847  848  849  850  851  852  853  854  855  856  857  858   859  860  861  862  863  864  865  866  867  868  869  870  871  872  873  874  875  876  877  878  879  880  881  882  883  884  885  886  887  888  889  890  891  892  893  894  895  896  897  898  899  900  901  902  903  904  905  906  907  908  909  910  911  912  913  914  915  916  917  918  919  920  921  922  923  924 
